Introduction: Young onset dementia (YOD) develops before 65 years of age and has specific age-related adverse consequences for quality of life (QoL). We systematically examined factors related to the QoL of people with YOD and their caregivers. Method: This systematic review used the PRISMA methodology. The literature search was undertaken on July 5, 2015, using Cochrane, PubMed, SciELO, PsycINFO, Scopus and Thomson Reuters Web of Science electronic databases. The search keywords included early onset and young onset combined with, dementia, Alzheimer, vascular dementia, mixed dementia, frontotemporal dementia, quality of life, well-being and unmet needs. Nine studies were included. We revised objectives, study design, sample, instruments and results related to QoL. Results: People with YOD rated their own QoL significantly higher than their caregivers. Greater awareness of disease among people with YOD is associated with better QoL in caregivers. A relationship was found between unmet needs and daytime activities, lack of companionship and difficulties with memory. Issues associated with unmet needs were prolonged time to diagnosis, available health services and lack of caregiver's own future perspective. Conclusion: Consideration should be given to conducting investigations with more homogeneous samples and use of a clear concept of QoL. The present study highlights the need for future research in a wider range of countries, using instruments specifically for YOD. It would be interesting if studies could trace parallels with late onset dementia groups. Keywords: Young onset dementia, quality of life, well-being, unmet needs, people with young onset dementia, caregivers.
Introduction
Young onset dementia (YOD) is defined as a dementia disorder that develops before 65 years of age. [1] [2] [3] [4] [5] Estimated prevalence rates of YOD range from 42.3 to 54 per 100,000 cases of dementia. 6 Alzheimer's disease is the most frequent cause, followed by vascular and frontotemporal dementia, respectively. [1] [2] [3] 7, 8 Neuropsychological impairments and behavioral changes may vary according to the specifics of each dementia disorder. In cases of young onset Alzheimer's disease (AD), for instance, there is a greater initial loss of cognitive abilities. 8 These people are more likely to present deficits in attention, visuospatial function and language. 8 Conversely, in late onset Alzheimer's disease, short-term memory loss is usually prominent. 8 Moreover, people with young onset Alzheimer's disease exhibit a faster rate of decline compared to people with late onset AD. 7, 9 In general, YOD has specific features that may be a challenge for diagnosis and management and for organization of appropriate health services.
Young onset dementia is an important psychosocial
and medical health problem with specific age-related adverse consequences for both younger individuals and their families. 10 Usually, these individuals have more neuropsychiatric symptoms, especially in frontotemporal dementia, where the initial poor executive function is often overlooked. 3 This can lead physicians to incorrectly diagnose a psychiatric disorder, causing inadequate treatment and delay before the correct diagnosis is made. 3, 8, 11 Furthermore, the onset of young onset neurodegenerative dementia is usually insidious and the first signs tend to be ignored or explained away as stress or fatigue caused by work or everyday pressures.
Dementia is not a disease that one expects to find in younger people, so it may take longer before the first suspicions are raised that a dementia process may be taking place. 4, 8 Typically, individuals with YOD are still in the labor market when the diagnosis is made. 12 They are usually family providers (which can cause severe economic disruption), still have children and/or dependents, drive vehicles and are physically healthy. 1, 4, 7, 8, 12 The life changes involved in the onset of the disease and a more preserved awareness 12 can cause greater psychosocial impact than in late onset dementia (LOD). The marked age differences make it difficult for people with YOD to integrate into mainstream dementia services. 
Methods
This systematic review was conducted using the methodology suggested in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria. 17 The search for literature was undertaken 
Results
The Cochrane database was searched to identify systematic reviews with the same theme. We found Table 1 .
Concepts YOD
Three articles used the term EOD, 22, 23, 26 one study used the term early onset familial AD, 25 and most of the papers, five of them, used the term YOD.
18-21,24
More than half of the papers clearly conceptualize the concept of YOD. in Norway 22 and one in Colombia. 25 Samples included both genders in all studies. Four studies used the sample from the same database as the NeedYD-study [18] [19] [20] 23 although approaches and analysis of the data differed with different research questions.
Most of the papers, seven of them, included many different causes of dementia, such as AD, vascular dementia, frontotemporal dementia, mixed dementia, dementia with Lewy Bodies and dementia due to other causes. [18] [19] [20] [21] [22] 24, 26 One study included only one person with AD and his wife. 23 Another study included three groups: middleaged adult carriers and non-carriers of mutation E280A in the Presenilin 1 gene for Early Onset Familial AD and healthy elderly people. 25 Two articles evaluated only people with YOD. 20, 21 Four studies assessed people with YOD and their caregivers. 18, 19, 23, 26 One study included only caregivers 22 and another one assessed a group of descendants who were not primary caregivers. 24 None of the studies were randomized.
Measurements
Quality of life was assessed using the Quality of 
QoL
The concept of QoL was assessed in three studies.
18,22,25
Two studies did not define QoL. 
Well-being
Well-being as a concept was identified in three papers.
However, there was no specific definition of the concept.
21,24,26

Unmet needs
The most frequent concept found was (un)met needs, which appears in four of the eight studies. [18] [19] [20] 23 A need was defined as a situation in which one experiences difficulty in the social, physical, psychological and environmental domains.
19,23
Unmet needs were not clearly explained in the remaining two articles.
18,20
Design
Out of the total of nine studies, five were crosssectional 18, 20, 22, 25, 26 and three were longitudinal, 19, 21, 23 with follow-up periods ranging from one year 21, 23 to two years; 19 and one study used qualitative analysis of interviews. 24 Just one paper, studying a therapeutic gardening intervention, included a baseline and followup evaluation.
21
Sample
Four out of nine studies were conducted in the Netherlands, [18] [19] [20] 23 use. 20 People with YOD reported fewer unmet needs than did their caregivers, but both groups reported similar areas in which they perceived needs. The number of unmet needs in both cases decreased over time as dementia progressed.
19
Well-being
In one study, people with YOD described their distress at losing their abilities to read, write, converse and take part in everyday life. 26 A therapeutic gardening program was associated with a renewed sense of purpose and increased well-being in people with YOD. 21 One study found a relationship between the well-being of children whose parents had YOD and delayed diagnosis and the difficulty of dealing with confused behaviors in agile, physically well adults. 24 Most of the carers reported their well-being as poor or very poor and their well-being was perceived as worse depending on the duration of caring.
26
Discussion
To the best of our knowledge, this is the first review that has systematically investigated factors associated with QoL and related concepts, such as wellbeing and unmet needs, in YOD. A primary concern is related to the unclear definitions of the concepts in the studies. 18, [20] [21] [22] 24, 26 Especially with regard to YOD, there is a need to understand the effect of the disease on both people with dementia and on caregivers' functioning with regard to their phase in life, which may include specific aspects of QoL, well-being and unmet needs. The lack of clear definitions exposes the need for more research in the area, including in order to better delineate these concepts with respect to YOD. The great majority of studies, with a single exception, 25 were conducted in developed countries in Europe. Additionally, four of the European studies were conducted by the same research group and used the same database, [18] [19] [20] 23 which can lead to cultural bias.
It is necessary to increase the amount of information available and conduct research into YOD in different cultural backgrounds to better understand the particularities of the disease, including cultural contexts.
For international validation of findings, other populations
need to be studied. and pain. 18 The World Health Organization Quality of Life instrument-Abbreviated version (WHOQOL-Bref), used in one study has four domains: physical and psychological health, social relations and ambient. 25 The assessment instrument most frequently used to measure unmet needs was the Camberwell Assessment of Need for the Elderly (CANE), a semi-structured interview consisting of 24 domains that cover social, physical, psychological, and environmental needs of PwD, as well as psychological needs of the caregiver. [18] [19] [20] 23 This instrument was used in all four Dutch studies.
Finally, one study adopted the Bradford Well-being
Profile, based on observations taken by staff members, although well-being indicators were not reported in the article. 21 One study did not have any specific instrument to assess QoL, well-being or (un)met needs, but used open interviews 24 and another one did not specify the instruments used but mentioned the use of a health needs assessment, a postal survey and semi-structured interviews.
26
Findings QoL
One study found that QoL was not influenced by carrying the mutation E280A in gene Presenilin 1 for early onset familial AD. 25 The health-related QoL (HRQoL) of people with YOD was not associated with unmet needs, but was associated with depression. 18 People with YOD self-reported significantly higher scores than the QoL-AD proxy scores assessed by caregivers. 18 Carers rated their own HRQoL lower than the general population and unmet needs were related to several domains of caregiver HRQoL. 18 Older age of the carer was associated with an increase in the total score of QoL and people with YOD having better disease awareness was associated with better QoL in their carers.
22
Unmet needs
Two studies suggested similar findings regarding people with YOD, since relationships were detected between unmet needs and daytime activities, lack of companionship, performing tasks that depend on eyesight or hearing and difficulties with memory in both studies, 18, 19 but poor information, mobility and psychological distress were also associated with unmet needs in only one of these two studies. 19 Other issues associated with unmet needs were prolonged time to diagnosis, lack of available health services, and strain of dedication to care versus the caregiver's own future perspective. 23 One study suggested that there was no association between unmet needs and psychotropic drug clarify the differences between QoL assessments in LOD and YOD.
Attention must be brought to bear on how best to support people with YOD and their families. Delayed diagnoses and the use of support services in these families, professional's lack of knowledge about YOD and limited availability of services are closely related to higher levels of unmet psychological needs in caregivers. 18 Specific services for people with YOD are uncommon in most countries, 23 and this population is often cared for by services designed for older people.
21,23
Professionals may not be aware of the differences and people with YOD and their family members may not feel well-served in these institutions. 20 When services were responsive to their individual needs, people with YOD exhibited fewer neuropsychiatric symptoms. 26 This also enabled the caregiver to entrust others with the care of his relative and eventually led to an increase in well-being for both the person with dementia and the caregiver. 23 This underlines the importance of early introduction of professional services in the caregiving trajectory in YOD. 19 Only one study evaluated a clinical intervention with people with YOD and its effectiveness with regard to
QoL. 21 Further studies should compare YOD and LOD in order to establish their differences and effectiveness in terms of QoL.
This review has a limitation. The variety of study aims and methodologies makes it difficult to pinpoint key issues. It would seem to be appropriate that future research should focus on using clear and replicable methodologies to enable more comprehensive analysis.
Future directions and conclusions
We systematically investigated the factors associated with QoL and related concepts in patients with YOD. The review process highlighted a number of issues related to the direction of future research. It is necessary to develop and increase research in other countries, and among populations with different cultural backgrounds. Evaluation instruments are another challenging area. Two studies reported that the inability of a large proportion of people with YOD to complete the assessment instruments was a limitation. 18, 19 Disease progression is faster in YOD than in LOD, and the instruments used to assess QoL, well-being and unmet needs that are widely used for LOD patients may not be appropriate for patients with YOD and their caregivers. Future research should focus on developing specific instruments for YOD.
The validity of self-reported QoL in dementia has been exhaustively studied in LOD. However, considering the particularities of YOD, it is necessary to expand studies of the perspective of people with YOD of their own QoL.
Bakker et al. 18 found that the HRQoL of people with YOD 
